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(54) Steering column assembly 

(57) A steering column assembly com- 
prises a column part (1) rotatable in a 
support (7) attached to a bracket (8) 
which can be secured to a fixed mem- 
ber, a sliding connection e.g. formed by 
a slot (16) and pin (20) permitting 
movement along an axis (AVand about 
a pivot axis (B) perpendicular thereto to 
permit height and rakeadjustment, and 
a guide e.g. formed by the periph ral 
edge of an aperture (17) in the slot 
which is engaged by a follower (31 ) 
fixed to the support (7) which defines 
the limits of the range of relative move- 
ment of the column part (1 ) thereby 
reducing the risk of interference with 
adjacent components. The follower (31 ) 
forms part of a locking mechanism 
(21,22,38,43) for fixing the bracket and 
the support in a desired relative con- 
figuration. 
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SPECIFICATION 

Steering column assembly 

5 This invention relates to steering column assemb- 
lies. 

Conventional adjustable steering column assemb- 
lies comprise a column part, a support rotatably 

carrying the column part, a bracket carrying the 
10 support and adapted to be secured to a fixed 

member, means securing the support to the bracket 
to permit relative movement thereof in an axial 
direction and about an axis perpendicular thereto, 
ahd a lock for fixing the bracket and the support in a 
15 desired relative configuration. This construction 
allows the driver to adjust the height and/or rake of 
the assembly to his own needs. . 

Such assemblies suffer from the disadvantage that 
the drive can unwittingly adjust the column into a 
20 position which is uncomfortably or dangerously 
close to other components in the driving compart- 
, ment, m which case further adjustment of assembly 
becomes necessary as the journey progresses. 
According to the present invention, there is prq- 
25 yifled a steering column assembly comprising a 
column part, a support rotatably carrying the column 
part, a bracket carrying the support and adapted to 
be secured to a fixed member, means securing the 
support to the bracket to permit relative rhovernent 
30 thereof and a lock for fixing the bracket and the 

!WI?P9r* IP a desired relative configuration, character 
r«?ed in that the means securing the support to the 
bracket comprises a sliding connection which rier- 
mits relative movement thereof along an axis and 
35 about a pivot axis perpendicular thereto, and a giiide 
defining the limits of the range of relative movement 
of the bracket and the support. 

By providing a guide which defines the limits of 
the range of relative movement of the bracket and 
40 the support, the risk of the driver moving the 

assembly into a position in which it interferes with 
adjacent objects can be eliminated by suitably 
shaping the guide. 
The sliding connection is conveniently formed by 
4 ?i .? Parallel to the said axis and formed, for 
example, on the bracket, and a pin, for example 
carr|eg* by the support, received in the slot for sliding 
9nd pivotal movement therein, 
the guide is conveniently formed by a guide 
50 sui^ace, for ex^ample defined by ah aperture in the 
bracket, extending in a plane perpendicular to the 
pivot axis, and a follower, preferably fixed to the 
support. A compact construction can be achieved by 
forming one element of the lock as part of the guide, 
55>-for xample as the follower. 
^ Any suitable locking means may be used; a 
^.frictjonal lock is however preferred because this 
allows an infinite number of adjusted positions 
within the limits set by the guide. Preferably there- 
60 fore the lock comprises a plurality of a friction 

surfaces movable over each other when the support 

ismpyed relative to the bracket, and a lockirig 

element movable into and out of a locking position 
tpyary the f notional force between the friction 
65 surfaces. 


In the preferred embodiment of the invention one 
friction surface is provided by a first friction plate 
fixed relative to either one of the support or the 
bracket, and another friction surface is provided by a 
70 second friction plate pivotably connected to the first 
friction plate and to the other of the support or the 
bracket, one of the pivotable connections of the 
second friction plates allowing relative radial sliding 
movement of the plates. 
75 In order to reduce the risk of 4 the support becoming 
unlocked from the bracket, the lock preferably 
includes a locking element movable into and out of a 
locking position, and means for biasing the locking 
element into the locking position. One or more disc 
80 springs are preferably used to bias the locking 
element in view of the high forces required, and the 
short range of movement of the locking element. In 
the preferred embodiment of the invention, the 
locking element is movable with the support (or, 
85 alternatively, the bracket) and acts also as a follower 
which engages a guide surface on the bracket (or, in 
the alternative construction, on the support) to form 
the guide. 

A preferred embodiment of the invention will how 
90 be described, by way of example only, with refer- 
ence to the drawings in which :- 

Figure 1 is an exploded perspective view of a 
steering column assembly in accordance with the 
invention; 

95 Figure 2 Is a similar view, on an enlarged scale, of 
part of.the assembly of Figure 1 ; and 

Figure3 \s a cross-section taken along the line Ill-Ill 
of Figure 2: 

\ Referring to the drawings, the steering column 
1 00; assembly; comprises a first column part 1 carrying a 
steering wheel 2 at its upper end and attached at its 
lower end by a first universal joint 3 to the upper end 
of a second column part 4. The second column part 4 
is telescopically received within a third column part 
105 5, the lower end of which carries a second universal 
joint 6 by means of which the assembly can be 
attached to a steering box (not shown). This con- 
struction allows the first column part 1 to be both 
raised in the direction of the axis A of the assembly 
110 and tilted relative to the second column part 4, about 
an axis B extending at right angles thereto. 

the first column part 1 is rotatably mounted in a 
tubujar support 7 which is in turn carried by a 
bracket 8 by means of which the assembly is secured 
115 to a fixed member in a vehicle driving compartment. 
The lower end of the support 7 carries a collar 10 
which is provided with two flat friction faces 11,12 
emending in a plane at right angles to the transverse 
axis B. The faces 1 1 and 1 2 are each provided with a 
1 20 threaded bore 13 extending along the axis B, and a 
plane bore 14 extending parallel to the axis B but 
radially spaced therefrom. 

The bracket 8 includes a flange 15 extending in a 
plane parallel to the faces 1 1 and 12 on the collar 10. 
125 A slot 16 in the flange 15 extends in a direction 
parallel to the axis A, and an; aperture 1 7 defining a 
parallelogram-shaped guide surface 17a in the 
: flange 1 5 is. radially off set from the slot 16. the 
suppQrt 7 is connected to the bracket 8 by means of a 
130; headed pivot pin 20 Which passes through the slot 16 
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and info the threaded bore 13 in the friction face 1 1, 
the pin 20 being sfidabte and pivotable in the slot, 
thereby permitting the support 7 to move relative to 
the bracket 8 along the axis A, and to pivot about the 
5 axis B. 

fri order to fix the bracket 8 arid the support 7 in a 
desired angular orientation, the asembly includes a 
lock mechanism which comprises two sets of f riction 
plates 21, 22, one on each side of the collar 10, 

tQ Overlying the frictibn Surfaces 1 2 and 1 1 respective- 
ly. These plates are arranged at right angles to the 
dkis B and, together With the friction surfaces 1 1 and 
12 of the collar 1ft arid the face of the flange 1 5 on the 
brackets against Whibh it lies, move over each other 

1^ tyhjfi i the ^ support 1 is rhdved relative to the bracket 
8.. E^6h set of friction plates comprises three pairs of 
sirhitaf plates 21a, il6, 22a, 226. In each pair of 
plates, e*ac;h plate 2la, 22a is provided with two 
■ . b£fe\s 23, 24 having; a spacing equal fo that between 

'20 the threaded bore 13 and the plane bore 14 in the 
.! friction fa^s H and 12, and the other plates 216 226 
are provided with a corresponding bore 25 and slot 
26. ^.plates 21 a, 22a are respectively fixed to the 
support 7 through one of the bores 24 therein by 

25 meahs of the pivot pin 20 and a corresponding pivot 
pin 30 which is received in the threaded bofe 13 in 
the frictibn face 1 2 and through the Other of the 
bores 23 therein by a locking bar 31 which extends 
parallel tb the axis B through the aperture 17 in the 

30 bracket 6 and [ the plane bores 1 4 in the friction faces 
11 arid t2. The plates 216, 226 are 
(DoMecte^ to tne bracket 8 by headed pivot bolts 32, 
33 which are received in threaded bores in the 
braicket 8. They are also pivotably connected to the 

35 Support 7 by rpeahs of the locking bar 31 , which also 

:; passes through the slots 26 therein, the slots a I low- 

„ ing sliding movement of the friction plates 21 b, 226 

" r is threaded and 

46 carries a retaining nut 35 which abuts the outer end 
plate 21a of the set 21 of friction plates. As best seen 
in Figures 2 and 3, the Outer end Of the locking bgr 31 
is shaped to define a radial abutment 36 adjacent the 
t end. ptis end portion of the locking bar 31 is housed 

4S within a mounting 38 secured to the bracket 6 by the 
pivot pin 20. the face of the mounting nearer to the 
bracket 6 extends at right angles to the axis B and 

v. ., . §S5gr«. ^.to\rtb^frt.9??9A surf ace^f or cooperation with 
tRe^iface of the adjacent friction plate 226. 

SO & set of diSc springs 40 is positioned between the 
abutment 36 On the locking bar 31 and a radial face 
41 <>f the mounting 38 and bias the locking bar 31 to 
the.feft as seen in figure 3. In this position, the force 
- '.< .^^© d 'fiythe disc springs 40 compresses the two 

^5 is^ts 21, 22 bf frictiOh plates thereby generating a 
frictioharfbrce between the surfaces thereof and 
between the abutting surfaces of the rhWhting 38, 
theflange 15 of trie bracket 8 and the two friction 
surfaces T 1, 12 on the collar 10 of the support 7< the ... . 

^ total factional force being sufficient to prevent a 
o^Wr fa ^e 
br^fc&tfc. : : / "„;. , ■ 
. In order to tferrjxft movement of the support 7 and 
thereby to allpwthe driver to adjust the steering 

"65 cOlUmpart 1 , T the16ckihg bar 31 may be moved to the ' 
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right as seen in Figure 1 by means of an operating 
fever 43. The lever 43 is connected to the mounting 
38 for movement about a horizontal axis by means 
of a pin 44 which passes through two apertures 4 5 in 
70 the mounting 38 and is secured as a press fit in four 
apertures 46 formed in flanges 47 on the lever 43. 
One end 48 of the pin is of square cross-section and 
engages with a square aperture in one of the flanges 
47 so that the pin 44 cannot rotate relative to the 
75 lever 43. A central section 49 of the pin 44 is of 
reduced cross-sectional size and is eccentric with 
respect to the axis of the pin. This central section 49 
abuts the end of the locking bar 31 and is so 
disposed that, as the lever is raised from the vertical 
SO position illustrated in Figure 2, the central section 
displaces the locking bar 31 to the right. This 
compresses the disc springs 31 and reduces the 
frictional force between the friction plates sets 21, 
22, the mounting 38 apd the bracket 8 and support 7. 
85 the driver may then adjust the upper column part 
about the axis B and along the axis A. this move- 
ment will be accompanied by a scissor-like sliding 
movement of the friction plates 21,22, By suitably 
shaping the surface of the central section 49 of th 
9Q pin 44* the; reaction force exerted orVthe piri by the 
locking bar 31 can be us eel to retain 'the lever in the 
horizontal position, leaving both the driver's hands 
free to adjust the upper column part 1 . 
the range of relative movement of the support 7 
95 $nd the bracket 8 is however limited since the 
Ibcki ng bar, wh ich is fixed in the plane bores 14 in 
• the collar TO of the support 7 can only move within 

the: lirhits of the guide surface 1 la formed by the 
\ inner edge of the aperture 17 in the bracket As a 

100 result the driver can only adjust the upper part 1 Of 
the steering column within the limits defined by the 
aperture 17, and therefore does not run the risk of 
positioning the Steering wheel too close to adjac nt 
objects in the drivers com partment of the veh icle. 

105 When the driver has moved the steering column into 
a suitabje position, he releases the operating (ever 
43, and the locking bar 31 is moved by the Belleville 
washers 40 to effect automatic engagment of the 
rnction surfaces in the assembly 10 that the column 

110 is locked in place Since the locking bar 31 is biased 
l into its locking position, the chances of accidental 
fel ease of the steeri rig cot u m n for adjustment a re 
reduced. Moreover the locking force applied by the 
locking bar 31 is determined by the disc springs 40 

115 and is Independent of forces applied to the lock by 
the driver. 

^CLAIMS 

120 1. A steering column assembly comprising a 

column part, a support rotatably carrying the column 
part, a bracket carrying the support and adapted to 
be secured to a fixed member, means securing the 
su ppbrt to the bracket to perm it relative movement 

f 25 thereof and a lock for fixing the bracket and the 

support in a desired relative configuration, characte- 
rised in that the means securing the support to the 
bracket comprises a sliding connection which per- 
mitsVeiative rhOvVmenttherebf along an axis part 

T30 and about a pivot axis perpendicular thereto, and a 


guide defining the limits of the range of relative 
movement of the bracket and the support. 

2. An assembly according to Claim 1 wherein the 
sliding connection comprises a first slot extending 

5 parallel to said axis and a pin received in the slot for 
sliding and pivotal movement therein. 

3. An assembly according to Olaim 2 wherein the 
bracket defines the slot and the pin is mounted on 
the support. 

10 .4; An assembly according to any one of Claims 1 
to 3 wherein the guide comprises a guide surface 
extending in a plane perpendicular to the pivot axis 
and a follower engagabie therewith. 

5. An assembly according to Claim 4 wherein the 
15 guide surface comprises an aperture in the bracket 

and the follower is fixed to the support. 

6. An assembly according to any one of Claims 1 
to 5 wherein the lock comprises a plurality of friction 
surfaces movable over each other when the support 

20 is moved relative to the bracket, and a locking 
element movable into and out of a locking position 
to vary the f rictional force between the friction 
surfaces. 

7. An assembly according to Claim 6 wherein the 
25 one friction surface is provided by a first friction 

plate fixed relative to either one of the support or the 
bracket and another friction surface is provided by a 
second friction plate pivotably connected to the first 
friction plate and to the other of the support or the 
30 bracket, one of the pivotable connections of the 
second friction plates allowing relative radial sliding 
movement of the plates. 

8. An assembly according to any one of Claims 1 
to 7 wherein the lock includes an element forming 

35 part of the guide. 

9. An assembly according to any one of Claims 1 
to 8 wherein the lock includes a locking element 
movable into and out of a locking position, and 
means biasing the locking element into the locking 

40 position. 

10. An assembly according to Claim 8 or Claim 9 
wherein the locking element is movable relative to a 
mounting fixed to the bracket, and an operating 
lever for the lock is pivotally mounted on the 

45 mounting and connected to the (ink. 

11. An assembly according to Claim 10 wherein 
the means for biasing the locking element comprises 

. a spring acting between the link and the mounting. 

12. An assembly according to any one of Claims 
50 8 to 1 1 wherein the means for biasing the locking 

element comprises one or more disc springs. 
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